The authors report a case of asymmetricdevelopment of the mastoid antrum in a neonate. The lack of mastoid development most likely represents a congenital maldevelopment.Agenesis of themastoidantrum hassurgical implications, asfailure to recognize its absence can result in disorientation duringsurgery, with potential to injure adjacentstructures.
Introduction
The mastoid antrum is a relatively constant bilateral structure, even in cases of chronic otitis media with sclerotic mastoids.' Absence of the mastoid antrum is a rare clinical finding and is usually syndromic. 2 To our knowledge, this is the first published report of a case of agenesis of the mastoid antrum in a neonate.
Case report
A female infant wasdelivered by cesarean section because of failure of progression of the pregnancy at a gestational age of 41 weeks, 1 day. She was born to a healthy 27-year-old woman with a normal prenatal course and no significant medical, family, or social history. Physical examination of the infant revealed multiple anomalies, including right-sided grade III microtia with absence of the external auditory canal, multiple preauricular tags and pits,hypoplasia of the right mandible,and an absent medial portion of the clavicle. There were no ocular findings or vertebral dysplasia. The anomalies were all unilateral (right-sided). The facial nerve was intact bilaterally. Magnetic resonance imaging of the brain was In contrast, the left middle ear was well developed and aerated, with a normal ossicular chain, and the mastoid antrum also was well developed and aerated. The left inner ear and internal auditory canal were normal.
Discussion
The development of the mastoid air cellsystem begins in utero. Pneumatization of the middle ear begins at week 29 and continues to week 34, when the process expands posteriorly to form the mastoid antrum.'
The role of the mastoid antrum in the developing ear is still controversial. There are essentially two theories: the theory of precursor cells and the theory of active invasion, which is the most popular view. According to the active-invasion theory, postnatally the antrum is the focal area for expansion of the air cell system into the mastoid process and adjacent areas. This theory is based on the presence of a well-developed mastoid antrum in the neonate and assumes active invasion of the temporal bone by diverticulae from the antrum. An animal study of chimpanzees described epithelial buds from the antrum, visible at 34 weeks, as precursors of the mastoid air cell system.'
The other theory of development of the mastoid air cell system suggests th at the precursors of the mastoid cells are present at birth as periantral, mesench ymefilled locul i that are visible on histologic sections.' This theory postulates that these loculi expand as the mastoid bone grows. Mesenchyme does not have the capacity to grow after birth. Therefore, the expanding loculi www.entjournal.com • 729
Figure. MagnifiedCT scans of the temporal boneat the levelof the horizontal semicircularcanal: (A) Axial CT reveals the absence of the mastoidantrum (right side). (B)
On the coronal secti on, there seemsto bea small, tissue-filled middle earspace. No ossicular chain is seen. The innerear is normal, although on the axial section the vestibule looks somewhat generous. (C) On the left side, the middle earspace, ossicular chain, and inner ear are all presentand normal in sizeand configuration. (D) Note that by age 3 days, the infant's lef t middle ear and mastoid antrum are already aerat ed.
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of the mastoid antrum in a neonate. This child was not exposed to the outside environment, so the undeveloped antrum could not be attributed to postinflammatory changes. Rather, the lack of mastoid development most likely repr esents a congenital malde velopment. become pneumatized spaces lined by thin layers of receding mesenchym e. 1 Regardless of which theory may be correct, the developmental process has been shown to be bilat eral and symmetrical.
In a histologic study of th e temporal bones of newborns, conducted by Valtonen and Karmody, the mastoid antrum was noted to be present in all subjects, without significant differences for age, gender, or laterality (right versus left).' Diamant has similarly shown minimal variability in mastoid pneumatization in patients of all ages.' Valtonen and Karrnod y's study also revealed that the growth and pneumatization of th e temporal bone rem ained sym me tri c during the first months oflife.1 Histop athologic exa m ina tion demonstrat ed th at the periantral cells were filled with mesenchyme and grew mo re rapidly th an th e oth er areas of the temporal bone. ' Saleh et al reported the asymmetric absence of th e mastoid ant rum in an adult with chronic otitis media. " The aut hors believed that this was a congenital problem. Absence of the mastoid antrum previously has been reported in congenital syndromes such as trisomy 13 and mandibulofacial dysostosis (Treacher Collins syndromel .PPatients with mandibulofacial dysostosis had bilater al agenesis of the mastoid antrum.'
The pn eumatization of th e temporal bone has been shown to have a Gaussian distr ibuti on,' with decreased pn eumatization occurring either secondary to environmental insults (Wittmaack's th eory) or arising from genetic influences resultin gin decreased pneumatization (Cheatle's theory)."
Agenesis of the mastoid antru m has surgical implications because failure to recognize its absence can result in disorientation during mastoid surgery, with potential to injure the lateral semicircular canal and/ or the facial nerve. ' A thorough search of th e literature reveals this case to represent the first report of asymmetric development
